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MINING MEAHODS AND COSTS AT THES GROUND HOG_UNIT, 
ASAKCO MINING CO., VANADIUM, NH’ MEXICOh 


‘By F. W. Richard@ | - 


) INTRODUCTION 0 


This paver describing thé mining practicéedat the Ground Hog Unit of the 
Asarco Mining Co., a subsidiary of the American Smelting and refining Co., is one 
of a series being prepared bythe United States bureau of Mines on mining methods, 
practices, and coste in the various mining districts of the United States. | 


The Ground Eog mine is at Vanadium in the Central mining district, Grant 
County, N: Mex., about'10 miles east of Silver City and 23 miles southwest of 
Santa Rita. A branch line of the Atchison, ‘opeka & Santa Fe Railway connects 
Vanadium with Deming, about 45 miles southeast. oe. eo 


The current production of the mine is about 130 tons per day of lead-zinc- 
copoer ore, requiring the employment of about 100 men underground and on the sur- 
face. Thig ore is treated at a custom mill at Deming and the concentrates are 
smelted at the El Paso’ smelter of the American Smelting and Refining co. The > 
average grade of the mill ore is 6. ounces of silver per ton, 8.0 per cent lead, 
3.5 per cent copper, and 15 per cent zinc. 


Stoping methods in‘use include square-setting and filling, both horizontal 
and rilled, untimbered filled rill stoves, and to a slight extent, horizontal 
filled stopes using stulls for temporary supvorts. There methods have been adapted 
to the ground condition encountered and in the ore body now being mined have proved 
satisfactory. = | 
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HISTORY 


The copper mines at Santa Rita were wor«xed by the Spaniards as long ago as 
1801. The San Jose claim, on the same vein ae the Ground Hog and adjoining it at 
the north, was located in 1875 and patented in 1900. The outcrop on the Ground Hog 
claim was mostly covered with overburden and the exposed portions were barren 
quartz, so that as a result this claim was not located until 1900; it was patented 
in 1913. Up to 1917 the net smelter return of shipments from the Ground Hog was 
about $50,000, derived from lead-copper ores encountered about 100 feet below the 
surface at the south end of the claim. 


The mine was sold in 1917 and from then until February, 1920, when ship- 
ments ceased due to the temporary closing of the smelters, 6,430 tons of lead~ 
copper carbonate and sulphide ore was produced which netted at the smelter over 
$212,000; this ore was sold at war-time metal prices. During this period the 
present two-compartment shaft was sunk to below the 300-foot level and the 
property was equipped with a gasoline hoist and a compressor. The mine was then 
idle until the fall of 1924, when it was taken under option by the Hayward-Richard 
Leasing Co., a partnership. The leasing company deepened the shaft to the 400 
level, crosscut to the vein and explored it to the south on that level. Some small 
and irregular ore bodies were found and stoped as soon as exposed; as much as 500 
tons of ore was seldom in sight. This condition required that a large amount of 
development worx be done to xeep in ore. ° Stoping was by means of open stulled 
stopes, without filling. The production by the leasing company, from the fall of 
1924 to June 1928, was 30,012 tons of lead and copper ore. This ore was of three 
classes: Lead carbonate ore with a little copper and silver, lead and copper 
sulphide ores carrying some silver, and secondary copper ore. 


In the spring of 1928, after drifting north on the 400-foot level through a 
long barren zone, a 3-inch stringer of suiphide was encountered which, after 65 
feet of further drifting, was intersected by a cross-fracture and opened into a 
good-sized ore body. This ore body was distinctly different from those previously 
found, and consisted of primary sulvhides of lead, zinc, and copper. As develop- 
ment progressed it proved larger and more continuous than any other ore body along 
the vein. However, owing to the complex nature of the ore the leasing company Was 
unable to market it, and in June, 1928, a 51 ver cent interest in the property was 
sold to the American Smelting & Refining Co. Since then the production has been 
45,309 tons. The milling has been done at the custom mill of the Peru Mining Co., 
a subsidiary of the Illinois Zinc Co., situated at Wemple, about 3 miles nerth of 
Deming on the Atchison, Topeka & Santa Fe hkailroad. 


GEOLOGY 


The lead-zinc mines of the Central mining district are mostly in limestone. 
To the present time no other ore body similar to the Ground Hog has been found in 
the district. Before the extrusion of the Tertiary volcanoe (fig. 1). the ground 
now containing the ore bodies was severely faulted, developing a series of parallel 
fractures having a general northeasterly strike and a dip of about 50° to the 
southeast. Subsequent to a part of this faulting came the intrusion of quarts 
diorite porphyry and granodiorite, the latter known locally as "bird's-eye porphyry; 
probably in the form of dikes which followed the fault zone. More faulting along 
old planes of wea'lmess followed. Apparently subsequent intrusions have consisted 
of siliceous and ore-bearing solutions. | 
8258 ~2- 
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The result of these events has been to form an ore“body which may be con- 
sidered as filling a fault fissure. It has foot -and hanging walls consisting in 
many places of fault gouge several feet thick. In some places the vein is very 
siliceous, but in most parts it. is massive sulphide. The ore presents a roughly 
banded structure. The ore minerals do not extend into the wall rocke to any 
appreciable extent, aa rn 

Post-mineral faulting has not been found to be extensive, and the vein is 
fairly continuous, without major displacements. rn as 

Below the 400-foot level the mineralization is practically all primary, 
consisting of galena, chalcopyrite, and sphalerite, with quartz and pyrite as. 
gangue minerals. | , oo , 


PHYSICaL CHARACTERISTICS OF ORB aND WALL ROCKS 


The main ore shoot occurs as irregularly shaped connected lenses along the 
contact between the diorite porphyry and a granodiorite or "bird's-eye porphyry" 
dike. ‘The ore has been followed for approximately 600 feet along the strike on ; 
the 500-foot level, and extends from that level to the 300, where it apexes. Its. 

width varies from 3 feet to 25 feet normal to the dip. The average dip is about 
50°, being steeper than that-at the north end of the claim and flattening toward 
the south end to such an extent that broken. ore will not run freely by grayity. 


Fost-mineral faulting, though of slight displacement, has fractured the ore. 
and wall rocks so that they maxe treacherous. mining ground, which must be studied 
carefully and watched closely to prevent disastrous cave-ins. ‘he ore is a heavy 
sulphide of little natural strength, and in general requires more support ‘than do 
the walls. The dike forming the hanging wall in most places is from 15 to 90 feet — 
thick. It will stand if. not opened over too great distances; if too large an area 
is unsupported it breaks into large slabs or blocks. The footwall consists normally 
of a thick gouge, which may cause trouble by sloughing away, thus weaxening the 
back and increasing the amount of waste to be handled. Frequently, however, the 
vein material next to the footwall consists of a low-grade siliceous ore which can 
be left in place, and which forms a strong and satisfactory wall. 


Perhaps the worst condition occurs where the vein has formed in the 
diorite slightly removed from the dike. The thin shell of diorite then forming the 
hanging wall, being badly fractured and crushed, is very difficult to support. It 
has a tendency to "ravel" away from the edge of a block or stull headboard, and 
requires close and prompt filling. | | 


PROSPECTING AND EXPLORATION = t 


_. Prospecting on the lower levels has been confined to drifting and sinking 
on the vein. On the 300-foot level there has been considerable crosscutting to the 
foot and hanging walls, the waste from this work being used for fill in stopes be- 
low. Similarly, as stoping has advanced on the 500 level, crosscutting has started 
on the 400. The ore has been developed for a length of 600 feet on the 500-foot 
level, but no crosscutting beyond the limits of the ore has yet been done on this 
level. No prospect drilling has been done. 
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SaMPLING aND ESTIMATION OF TONNaGES AND VALUES 


Samples are cut by hammer and.moil in all drifts and crosscuts. Channels 
3 inches wide by about 1 inch deep are;cut across the vein at 5-foot intervals. 
In crosscuts the channels are cut about 3 feet above the floor; at every 5 feet 
@ sample is taxen. Raises are not sampled. 


Tonnage and grade are calculated-for each block, the blocks being defined 
by main levels and sublevels, about 65 feet apart on the slope of the vein, or 50 
feet vertically, and by raises between levels, wuich are 50 feet apart along the 
strike, -The average area of the top and bottom of the block, normal to the dip, 
multiplied by the length of the block along the strike, gives the volume of the 
block, A factor of 9 cubic feét per ton is used to convert volume to tonnage. . 
An average assay value of the ore in each block is obtained by multiplying the 
width of the ore at each sample cut by the average assay of the cut, and dividing 
the sum of all such products by the sum of all the widths. 


Experience to the present time has-shown that this method of estimating 
gives results which are too high in assay values and too low in tonnages. One 
reason for the high assays is that the sublevels are driven close to the hanging 
wall, where the best ore is concentrated, and not opened over the full width of the 
vein, as are the main levels. : An explanation of the low estimated tonnages is that 
in stoping, a considerable amount of low-grade ore is mined from the footwall. 
About 25 per cent more ore is mined than is estimated, and the grade is 
correspondingly lower.-  .° . a 


Close sampling is not necessary for operating purposes because the grade is 
easily estimated by eye by experienced men. Samples therefore are taken only from 
doubtful ore as it is encountered in drifting or stoping. Production samples are 
obtained daily. hese are taken-at the collar of the shaft and consist of a small 
shovelful from each car hoisted, combined into one sample for each shift. Mill ore 
samples are assayed for zinc.in the mine assay office and smelting ore samples are 
assayed for. lead and copper. © |: | a 


| METHODS OF DEVELOPMENT AND MINING | 


General develooment 


The Ground Hog’mine is operated through a two-compartment vertical shaft 
400 feet deep. This shaft starts in the hanging wall and intersects.the vein at 
the 300 level. At the 400 level a crosscut has been driven to the vein, a dis- | 
tance of 160 feet. At the south end of the ore shoot a two-compartment, 42° in- 
clined winze has been sunk a distance of 170 feet down the vein from the 400 level. 
The 500-foot.level has been driven from this winze, at a distance of 140 feet from 
the 400 level. at present 75 per cent of the ore produced is mined on the 500 


level and hoisted: to. the 400 level, where it is trammed a distance of about 700 
feet to. the main shaft and hoisted to the surface. | . 
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Development in the ore consists of drifting on the main levels and sub- 
levels. Main levels are about 100 feet apart vertically and the sublevels halfway 
between, giving 65 to 70 feet of vein from the floor of the main level to the 
floor of the sub. The sublevels are untimbered, except in a very few places. They 
are never used for starting stoping operations, but have been found very | 
convenient in distributing filling. Their chief advantage, however, is that they 
shorten the length of raises to about 65 feet, instead of 135 to 140 feet. These 
raises are spaced at 50-foot intervals along the vein, for ore and waste passes. 


a a soe 


They also help to drain and ventilate the blocks. 


. 


- Development’ Details 
Shaft Sinking 


The main shaft has two compartments each 4 feet by 4 feet 6 inches in the | 
clear. It is timbered with 8 by 8 inch timbers of local pine, except that the 
centers or dividers are 6 by 8 inches in size. When this sheft was sunk, no | 
center posts were placed, and only enough hanger bolts were used to hold the last 
few bottom sets, although it passes through some very soft ground where it inter- 
sects a fault zone. Several years ego a stope caved in near the shaft, and when 
the pressure came on the shaft it crushed a corner-post end that was rotted. This 
movement, though of only. about 3 inches, was enough to start all sets moving 
through the soft section, and the cave travelled about 75 feet before it could be 
stopped. Lack of hanger bolts and center posts was responsible for extending the 
movement far. at:that time hanger.bolts were placed throughout the heavy section, 
and all posts that showed signe of rot were "doubled." In 1928, when the change 
was made from bucxet and crose-head hoisting to cage hoisting, hanger bolts and 
center posts were placed throughout the shart. © 


Because of the bad condition of this shaft, a new shaft is being put down — 
at the north end of the property. Thig will be tinbered with Oregon fir and will 
have three compartments - two for hoisting and one for manway and pipes. Figure 2 
shows the framing details of the sheft timbers. The shaft is being sun«c by first 
putting up pilot raises. A crosscut has been driven on the Z00 level under an old 
prospect shaft, and.a two-compartment cribbed reise driven to connect with the 
bottom of the sheft. aA similar procedure has connected the 400 to the 300 level, 
and crosscutting is under way on the 500 level to reach the location of the shaft 
preparatory to making the final connection. The cribted raise used in this | 
development has two-compartments, eacn 3 by 3 feet inside, timbered with 2 by 10 
inch fir lagging (fig. 2). this type of raise timbering has been very satisfactory 
It uses short lereths of lagging, the individual pieces are easy to handle and 
place, tight etrong marnwavs and chutes are obtained, and in soft ground the raise 
can be timbered as. close to the face as desired. Bro.en rock is pacxed behind the 
cribbing to hold it in place. ‘Zhe cribbed raise is finally enlarged to shaft size, 
beginning at the top of a section, Only enough cribbing is removed for one slab— 
bing round at a time, which tends to prevent overpreak. «bout 75 per cent of the 
cribbing ig recovered for use in other sections of the shaft raises. Final 
trimming of the shaft section for placing timbers is done with pavement breakers 
and without blasting, thus. securing exact dimensions and solid walls. 
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The above described method of shaft binking permits the use of all waste 
from crosscuts, raises, and shaft enlargement for stope filling. Figure 4 is an 
elevation of the timber construction at the bottom of each shgft raise, where the 
waste is drawn out to be trammed to the stopes. 


The winze from the 400 to the 500 foot level is a two-compartment 45° 
incline. Both compartmente are 4 feet by 4 feet 6 inches. Timbers are 8 by 8 inch 
fir, The winze was sunk using a self-dumping, lugged bucket sliding on 6 by 6 inch 
skids. After sinking was finished 16-pound rails were laid on the skids, and a 
skip was installed. Winze-sinking rounds were drilled with hand-held hammer drills. 
Blasting was done with 35 per cent strength gelatin dynamite, No. 6 caps, and fuse, 
using séventy-five 1 by 8 inch cartridges per round. fFrimers were treated with a 
cap-sealing compound, and very few missed holes occurred. Water was handled with 
& two-stage centrifugal pump, direct-connected to a 10-horsepower electric motor. 
this pump proved much more satisfactory than an air-driven sinking pump. In sink- 
ing 170 feet the only maintenance wor on the centrifugal consisted of cleaning the 
impellers once. When sinxing was. finished, .the pump was relined and new impellers 
put in at a cost of only $130 for the new parts; the pump is now being used as a 
station pump on the 500 level. oe | 


Drifting and Raising 


| All drifts are driven 5 by 7 feet. in section and are untimbered, the main 
levels being timbered when silled out preparatory to etoping. Drilling is done 
with hand-held hammer drills, supported by a ring-hook. The hook fits under the 
side-rod of the machine, and the ring over the end of a length. of jackhammer steel. 
4& round consists of from 12 to 15 holes, and is blasted with 45 and 55, 1 by 8-inch 
sticks’ of 35 per cent strength gelatin dynamite. All drifting is done on contract, 
the price for drilling, blasting, and placing air and water lines being $1.75 per 
foot. The average rate of advance is 4 feet per shift. Shoveling in drifts is 
also done under contract, at the standard rate, including laying track, of $1.50 
per foot, When the tramming distance is too long, two muckers are used, and the 
rate is changed to $1 to $1.25 per man per foot. 7 


The average raise is 4 by 7 feet in section. Chutes are not generally used 
in raising, the broken material falling on a platform at the foot of the raise, 
from where it-is shoveled by hand intomrs. This is done to avoid the accumulation 
of gas from.blasting which is held back in a raise closed by a chute. All raises 
are driven on contract. The price for untimbered raises is $1.75 per foot, which 
includes drilling, blasting, and placing stulle for platforms. 


Drilling equipment in the mine consists of several makes of hand-held 
hammer drills and of stoper drills. The former use 7/8-inch hollow hexagonal 
steel with jackhammer shanks, and the latter, use l-inch quarter octagon hollow 
steel. All machines are equipped for drilling wet, but very few of the miners will 
use water in the stoper machines, except in wet raises where it is difficult to 
drill dry. All working places are piped with air and water lines supported near 
the back from timbers or plugs in the rock. Two-inch pipe is used for main air 
lines and l-inch for branches. Water lines are of $-inch pipe. <All pipe is cut 
in 10-foot lengths, which is more satisfactory than the usual longer lengths 
particularly where the contractors have to install their own lines. 
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stoping 


. os t 


Where the vein is narrow the ore is mined andthe stopes filled, using 
very little timber. Where the vein is wide square-set and filled stopes are used, 


rb 


In either case, stoping is started on the maiz “level by mining out the full 
width of the ore and placing .10.by 10 inch floor sills from wall:to wall at ‘5-foot 
intervals. Double 2-inch flooring is laid on these sills. In ore over 10 feet 
wide square-sets are placed on the sills.. All scuare-sets are 5 feet square and 
? feet high and consist of 8 by 8 inch posts and caps and.6-by 8 inch ties. If the 
vein is less than 10 feet wide, drift. sets are stood.on:the floor sills, the caps 
of which extend from wall to wall. The cap is supported on the hanging wall side 
by a batter post, and-on the footwall side by a vertical: pést. When the sill is 
finished the first floor above-is taken out and timbdred with sdquare-sets. The 
sill floor is then filled except such sets as are left:for’thée track. These are 
lagged with double 2-inch plank to keep out the fill. The stulled raises on 50- 
foot centers are now enlarged and timbered with square-sets, one set wide from 
footwall to hanging wall. The two methods of stoping are alike to this point. = ~—— 


.,. Formerly flat-backed or horizontal filled. stppes were used in narrow stopes. 
the raises served as fill raises above the. stope and as: ore chutes below. -Trouble 
wes experienced because of caving of the ore and.wall: rock, . Horizontal’ slips 
entering from the hanging wall cut:the ore at. about: 6+foot, intervals. Often, when - 
a slice was finished and ready for the fill;;thg ore would tave to the next slip 
above, bringing down much hanging-wall.waste with: it. .This made stoping dangerous, 
especially for the shoveler who had to wheel the ore through the stope to the 
chute. 

ee i iene se fo ( 

To eliminate this danger and tobe able to fill closer to the back, this 
method of stoping was.-abandoned in favor of rill stoping. A rill stope is started 
by stoping next to the center raise of g block as high as possible, then running 
in fill through the fill raise to its natural angle of repose. Flcor is laid on 
the fill, a 3-foot inclined cut is :taken out, and is followed by another fill. 

This process is repeated until the toe of the slope is within about 10 feet of the 
chute, after which the length of the slide is no further increased and’ the level 
space is maintained: next.to the chute during. subsequent stoping operations fora 
shoveling floor. Most: of the. ore broken on the rill slides down to this floor’ © 
where it can be sorted. The mill ore is shoveled into the chute, the waste is 
transferred to the adjoining section on.the other side of the chute’,* and clean 
galena ore is stored on-the platform until enovgh is on hand’ to: justify cleaning 
the chute and sending it out of the mine.- In filling a slice as-little room is © 
left under the back as possible. Mining starts at the bottom of the slide ard 
advances upward,, Bee | : 

With this.system it has.been possible. to hold the slabs of ore better. In 
a single cut up the incline more slips are exposed, but each for only a short dis- 
tance. In addition, while the shoveling platform offers the same facilities for 
sorting as a flat-backed stope, the shoveler works in only one ‘place, where he can 
be protected by timbers if necessary. The ore ruus by gravity toward the chute, 
and the fill spreads itself almcst entirely without assistance, 
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In wide portions of the vein the sili floor is taken out and square-sets 
introduced the width of the vein. THe first floor above is then stoped and 
timbered: with ‘sets, after which the raises are widened and timbered one set wide 
across the vein and up to the level above. Starting at the center raise of a 100+ 
foot block on the second floor above the sill floor, three lines of sets are taken 
out on both sides of the raise and from wall to wall. On the third floor two 
lines are. taken out in a similar manner, and on the fourth floor, one line is re- 
moved on both sides of the raise. This forms a pyramid of open ground with the 
raise at its center. waste is next run in through the raise and the open ground 
filled as close to the ore as possible, after which a floor is laid on the fill. 
Stoping is now continued on either side of the raise as desired, until the toe of 
the rill is within 10 feet of. the next chute, after which the last two sets are 
carried flat to furnish a shoveling platform where sorting can be done. Figure 5 
illustrates this method of stoping at several different stages. | 


The original center raise could be filled, but the present practice is to 
lag off one set to serve as a chute for future use in passing waste to the lower 
levels. It also is used for a manway and pipe lines. Owing to the use of a 
shoveling platform at the foot of the incline no grigzlies are used over the chutes. 
The tops of the chutes are partly covered to prevent men falling into them. The 
obré is so heavy that sets°must be placed as soon as the ground is out to prevent 
the caving of largé blocks. Little drilling and blasting are required, as @ very 
few holes will maké roém’for a set. Drilling ie done with both stopers and hammer 
drills. There is very little secondary blasting in the stopes, as large boulders . 
are broken with hammers. -: ae oe ee a 3 


& stoping crew consists of a miner, a timberman, and a helper who work to- 
gether at whatever is to be done. Formerly the miner took out the ground and a 
crew of timbermen followéd.' It was found, however, that at times the miner got 
far ahead of the timbermen and too much ground.was left open, causing accidents. 


Underground Transportation 


me Chutes with two wooden gates are used throughout the mine; one gate con- 
trols the flow of ore and the other is a stop gate. As an exception an iron hinged 
gate has been installed at the chute under the winze pocket on the 400 level and is 
giving satisfaction. This type of gate stops the run of fine material and in the 
future will be used on all important chutes. Two of these gates, made of old worn 
turn-sheet have been in use on the surface ore bin; 50,000 tons of ore has been 
loaded through them without repair to the gates. — = 


All ore is trammed by hand in 14.5 cubic foot roller-bearing cars. The 
track is of 16-pound raile laid to 18-inch gauge on 3 by 6 inch fir ties. The 
average length of tram on the 400 level is 700 feet. Two trammers handle 100 cars 
per shift when there is no interference from handling timber. The present shaft 
station is small and floored with turn-sheets. | The stations in the new shaft will 
have doublo track approaches. | “ee - 4 : 
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as The main shaft is served by a @5-horsepower, electric, single-drum hoist. 
this is an old steam hoist which kas been converted to electric drive. Hoisting 
speed is 240 feet per minute. The cage is balanced by a counterweight which runs 
in the manway compartment and is connected to the cage (fig. 6). Tne ore load is 
about 1,800 pounds, and the unbalanced load on the hoist is abdut 400 pounds, just 
enovgh to give braze control, An average of 90 cars of ore is ‘hoisted per shift. 
At times as much as 100 cars is hoisted, but this is the maximum possible, with men 
and supplies to be handled as well: om : 


The new shaft will have three compartments, two for hoisting, 4 feet by 5 
feet in section, and a manway and pipe ccmpartréent 3 feet by 5 feet. Hoisting will 
be done with single-dec's cages operated in balance. ‘his method is preferred to 
skip hoisting because of having to handle’ several classes of ore, and because of 
having to transfer waste from level to level underground. 


The winze from the 400 to’ the 500 foot level is equipped with a self-dumping 
10-cubic-foot exip and a 10-horeepower electric hoist. Tnis handles up to 1890 
sxips per shift, in addition to some supplies. fhe labor cost of the work is 
$8.50 per shift for hoistman and skip-tender. 


PER CENT EXTHACTION 


In mining by a method reauiring filling it is not practical to leave ore 
for future stoping. Some covper ore has been left on the 500 level, but in such 
shape that it can be mined when the necessary hoisting facilities are obtained. 


_ Up to the present 100 per cent extraction has been made in all blocks 
worked. Considerable sorting is done underground as this improves the grade and 
furnishes some of the waste needed for fill. Possibly 3 per cent of the amount 
broken is sorted out underground. On the surface the ore is dumped over inclined 
grizzlies, and the oversize passed over sorting tables at the foot of the grizzlies. 
About 5 per cent is sorted out here, at a cost of $2 per ton of waste. ihe present 
cost of transportation and treatment is about $6 per ton, so that a very substantial 
saving is accomplished. In the sorting at the surface all the clean galena ore 
possible is taxen out, amounting to about 30 tons per month of galena assaying 


about 65 per cent lead and with very little zinc. , : 
WAGES, CONTRACT AND BONUS SYSTEM . = 


The labor in this district is mostly Mexican, some American-born, but 
largely from Mexico. Of the. new men employed about 50 per cent are inexperienced, 
but after five years of operation some very good miners have been trained... The . 
turnover is small. «americans are employed when available; but do not exceed 15 per 
cent of the total payroll. 
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_ The following wage scale is in effect (February, 1930). 


| *Timbermen’?.....5.0.5...5....4. $4.50 to 5,00 according to 
Timbermen helpers ........... .  4.00° 
Machinemen ......... .wscsece .. 4.25 in stopes 
Machinemen .............. ..... §.00°on wet sills 
MUGKETS.<uist cis ois tusawe deere . 93.35 in stopes 
MUCKOYG 6 .6:0s-diu ween a t-cies eee 4.00 on wet sills 
TYAMMOTS 9.6. ine o:6 $26 4.4:0 6a dew oe 3.00 and bonus 
OFY:2-> gar aera ee eis as .. 50 and bonus 
Top: Landere: 66ie6cse venues . $50 and bonus 
Tram DOSS8OES ....c ccc ccrccsctor 4.25 
Hoistmen on surface ........6. 5.00 — 
Hoistmen underground ........ ; 4.50 
Pipemen ...... srenlerist@ eoekaive Gi Grete Ar 5.00 
Timber framers .......eccccece 5.50 
Carpenters ....... eee eee 7.00 
Blacksmiths .......... Cuieeaue 5.50 


All drifts, crosscuts, and raises are driven on contract as previously 
described. The contractors are chosen from the crew, giving consideration to 
length of time employed, ability, and reliability. Tramming and hoisting ore are 
on bonus, so planned as to obtain good cooperation from all concerned. The tram 
boss loads the cars and has charge of the tramming. His rate is. $4.25 per shift, 
plus 1 cent per car hoisted. The two trammers are paid $3 per shift each, plus 2 
cents each per car hoisted. The cager receives $3.50 plus 2 cents for each car, 
and the top-lander $3.50 plus 1 cent per car hoisted. The result is that each man 
is interested in getting the ore to the surface and they are willing to help each 
other. To avoid one shift's taxing advantage of the next the bonus for the two 
shifts each day is the same, and ig based on the cars hoisted during the two 
‘shifts. This system has operated satisfactorily for over 20 months. The trammers 
tire of the job after several months steady work and are changed to other wors for 
@ short time, after which they return to tramming. 


VENTILATION, DRAINAGE, aND SANITATION 


The mine workings south of the main shaft are connected on the 300 and 400 
foot levels with the Lucky Bill mine. This affords a natural ventilation that has 
been of value in work north of the shaft. In driving north on the 300 and 400 
levels it has been possible to get good air conditions by connecting the two 
levels by raises. In cold weather the Ground Hog shaft is upcast and is reversed 
in warm weather. At present all the north end workings are connected to the North 
Shaft raise, and the natural ventilation is good. In driving headings beyond the 
reach of this natural ventilation, electric blowers and vent-tube are used. 
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The accumulation of considerable water during work on the sill presented a 
drainage problem in driving the 5°90 level douwn-grade to connect with the new shaft. 
A 5-horsepower, vertical centrifugal electric pump was installed, kmovn as an 
"Electric Sponge." his is pleced wherever work is being done, to force the water 
out to the pump at the foot of the inciine., When no eills are being placed, a 
shallow sump is made and the "Sponge" placed ‘over it.’ eee _ eae 


Latrine cars have solved. a problem that was, 4 serious, nuisance. One car 
placed in a conventent place on the ‘400 level serves the entire mine. ‘he car is 
charged with 25 pallons of water’ and 1 quart of soluble creosol compound, a strong 
deodorizer. Once.a week the car is. sealed. and hoisted to, the surface, a clean car 
being put in its place. On the syrface the full car is flushed with water into a 
pit excavated in the dump. he tine ST yt dae aa nete x oy oe ie Lochs alee ak A . 


-'PIRE PREVENTION, FIRST AID, MINE SAFETY, 
"2" ‘AND’ ORGANIZATION ve " 


~All scrap wood, powder’ boxes, paper, ‘and rubbish are sent out of the mine 
and an effort is made to keep the mine clean. No provisions have been made to 
fight fire underground, as the fire. risk is considered very slight. | - 


No safety organization is maintained. <A few men on each shift have been 


trained in first aid. The foreman and shift bosses have very def inite orders as 
to safety, and the men are cautioned about unsafe practices. 


The organization of the mine force is as follows: . 
t : ‘ 


‘ 


4 be ' 
; Manaver 
7 : ' 
’ 
7s ‘“ ‘ i) i . 
s 
* . os 8 *. . 7 a - ~ 108 ot tad . Py 
° a ° ra . ¢ 
es . F 


Mine foreman Engineer Mechanic Cashier ‘and | 
. and office help 
Shift bosses electrician 


—B253 - ll - 


I. C. 6377 
MINING COSTS 


' Table 1.--Summary of: costs | 


Name of mine: Asarco Mining Co., Ground Hog mine. ~ Period covered: Jan., Feb., 

- Cs a rr | Mar., 1930. 

fons of ore mined and hoisted during period: 11,246. Mining methods: Timbered 
ee a rill. 


. - Underground costs r ton of ore mined and hoisted 


| ae Compressed-~ 7 | 
| Labor | Super- | air drills | Power >| Other | Total 
: vision j and steels | costs supplies| _ 


Development 

In. OTe: see ses ; . 922 

In TOCk <ii24%5 471 
Mining ..... Sae.e 1. 762 
Transportation 

(underground). .628 
General undéer- | 

ground expense . O80 
Surface expense 

(directly 

applicable to 

underground 

operation) ... .127 
TOtaL 663. feo oe 344 | 3.990 
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Table 2,--Summary of costs in units of labor, power, and suoplies 


Breaking, timbering and mucking 


DEVCLOVMENC. o:cc-snad- ach bowen sb Le ee eka e eS wae es gd apaceue aves 1.328 
Mining, including filling .......cccccccccsererecccsers 2-140 
Haulaze and hoisting .........2.e00- ea ee ee ee 1.005 
DUDST VISION! 24464 ON es ha Seb ae We Cea ost Si aieteew ees 158 
General) cauietees-3.04.ce ew as eee dames ee ee eer ee 0127 
% Total labor underground .....- 4.758 
Average tons per man shift underground ....----cecsee-eeee 1.681 
Average tons per man shift on surface properly chargeable 
TO UNGEFLZTOUNG 2. ccc cere r enc ccsvercceccsessesssrcssses ‘ 4.111 
average tons per man shift, inciuding surface .....e-e0- oe 1.193 
Labor, percentage of total COst ... ccc ecccerccrcrvcesescrs 67.043 
Supervision, percentage of total cost ....ceceserccceveecs 2.957 


b, Power and supplies 


Explosives (lbs. per ton) 


Development ....... BG amrd a eae a. Sa erG Baa BIR HE 8 Thee we ee ae ser 

is i a's 6) <a a ee a Aree rae eee eee ne ations , 63 
wimber (ba. ft. per ton) 

Development ...ccccrccsccnees g iieneteteese eo sa ecevene owe aw eee 2.97 

WG ob Oya aaa eee enn eee ere BANG eta Aeoemaine ea ede © Ruaeaae ees 5.15 
Total power (woh. per ton) .escccecececceccecreeeeeccess . 8.745 


(Includes air compression, hoist ine, pumping, ventila- 

tion, lighting and miscelleneous for which we have no 

meters for segregation of power consumption) 
Other supplies in percentage of total suoplies and power . 40.23 
Supplies and power, percentage of total cost....... i4aegee 202CO 


ae 


_ &sarco Mining Comnany ~- Ground Hog mine. Period: Jan., Feb., Mar., 1930. 
Tons of ore mined and hoisted: 11,146. Mining methods: Timbered rill. 
A, Labor (man-hours per ton hoisted) 
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Figure 5.= Square-set-and-fiii metnod of stooping 
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Figure 6.- Pian of present main Ground Hog snaft 


Digitized by Google 


